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ABSTRACT

This project proposes a radiation pattern reconfigurable antenna for LTE
applications. Long Term Evolution (LTE) is an advanced system in the wireless
telecommunication development. Compared to previous standards, LTE offers
improved performance. The main advantage of this project is to steer the radiation
pattern to a particular direction. The radiation pattern steering is achieved by applying
progressive phase shifting. The transmission line model is used to obtain design
parameters of the antenna. By using the progressive phase shift concept, three different
configurations of patch array antennas are designed at 2.6GHz operating frequency.
The three different directions had been formed at -15°, 0°, 15°. FR4 substrate is
used for designing the reconfigurable antenna with thickness of 1.6mm. Measured
and simulated results are well matched, but with some minor deviations. The gain of
the antenna is 4.4dB with broadside direction and the gain is 4.6dB when the beam

steers to either £15°.
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ABSTRAK

Projek ini mencadangkan antenna dengan corak radiasi beralih secara
elektronik untuk aplikasi Evolusi Jangka Panjang (LTE). Evolusi Jangka Panjang
(LTE) adalah sistem yang maju dalam pembangunan telekomunikasi. Berbanding
dengan standard terdahulu, LTE menawarkan prestasi yang lebih baik. Kelebihan
utama projek ini adalah untuk memandu corak radiasi ke arah yang ditentukan.
Pemanduan corak radiasi dicapai dengan mengaplikasikan perubahan sudut secara
progresif. Model talian penghantaran digunakan untuk menentukan parameter-
parameter untuk antenna. Dengan menggunakan konsep perubahan sudut secara
progresif, tiga konfigurasi yang berbeza untuk antenna patch array direka pada
frekuensi operasi 2.6 GHz. Tiga arah berbeza dibentuk pada -15°, 0°, 15°. FR4
substrate digunakan untuk merekabentuk antenna yang boleh dikonfigurasi dengan
ketebalan 1.6mm. keputusan pengukuran dan simulasi adalah berpadanan, tetapi
dengan sedikit perbezaan. Gandaan antenna adalah 4.4dB dengan arah lebarsisi dan

gandaan 4.6dB apabila pasak dipandu ke sudut £15°.
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CHAPTER 1

INTRODUCTION

1.1 Problem Background

In wireless communications, four generations have been implemented until
now. The 1st generation (1G), or analog, 2nd generation (2G), or digital, 3rd generation
(3G), or broadband, 4th generation (4G), or digital broadband. Long Term Evolution
(LTE) is the technology of 4G [1]. LTE is the advanced system in telecommunication

and it offers improved performance.

There are different types of antennas, wire antenna, aperture antenna, reflector
antenna and microstrip antenna. Microstrip antenna is easy and low cost to fabricate,
low-profile, ease of installation, high-performance, less in size, light weight, and its
exit in different shapes such as rectangular, square, circle and triangle are the most
common shapes. However, the main drawback of microstrip antenna is that, it has

narrow bandwidth [2].

The drawback of fixed radiation pattern is less coverage area, and to overcome
this problem, pattern reconfigurable antennas are implemented. Pattern reconfigurable
antennas, switch the radiation pattern towards a particular direction and provide more

coverage arca.

For some applications, single element antennas are unable to meet the gain
or radiation pattern requirements. Combining several single antenna elements in an
array can be a possible solution. Antenna arrays have the advantages of providing the

capability of a steerable beam (radiation direction change) [3].



This chapter starts with an introduction, problem statement, objectives, and

scope of the project.

1.2 Problem Statement

Microstrip patch antennas built on printed circuit board (PCB) substrate, are
attractive due to their various features like light weight, low cost, easy to fabricate.
Obviously, the microstrip element suffers from the inherent limitation of narrow
impedance bandwidth and high substrate losses and low radiation efficiency. To relax
the precision problem of conventional microstrip antenna, it is proposed to fabricate

the antenna using lossless low permittivity substrates.

In general, an antenna design with very directive characteristics (very high
gains) to meet the demands of long distance communication. Usually the radiation
pattern of a single element microstrip radiator is relatively wide and each element
provides the low value of directivity (gain). Enlarging the dimensions of the single
elements offer high directivity, but this is not a practical solution. Another simple
way is to form an assembly of radiating elements in an electrical and geometrical

configuration. This multiple element is referred to as antenna array.

A conventional array antenna is capable of producing a single directional beam
pattern, therefore it limited to a fixed direction of the main beam. This limitation
can be overcome by using a beam reconfigurable antenna, which is upgrading the
single antenna into a multifunctional antenna. Therefore, Beam reconfigurable, which
capable to steer the main beam at three different places in the single antenna design
was proposed in the present research. There only one beam can be steered at one time
within the proposed design. Practically user’s position is not stable, to maintain the
connection, the antenna maximum radiation must always be pointing towards the base

station. This requires a beam steerable antenna array.



1.3 Objective

The main objectives of this project as follows:

1. To model and design a microstrip antenna for LTE applications.
2. To steer the radiation pattern towards a particular direction.
3. To fabricate and measure the proposed antenna design.

14 Scope of the work

The scopes of this project starts with understanding the concept of radiation
pattern and micro strip patch array antenna. The two element micro strip patch antenna
operating at 2.6 GHz has been chosen and simulated by using a CST microwave studio.
The measured return loss of the proposed antenna obtained below -10 dB and the
gain of the antenna is almost similar, when steering the radiation pattern. Finally, the
proposed antenna design has been fabricated and the simulated and measured results

are compared.

1.5  Summary

This chapter presents the introduction of the project and an overview of the
antennas, radiation pattern and array elements. The chapter also covers the problem

statement, the objectives, scope of the work.
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